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Summary
Bisphosphonate therapy has risen as a standard in
treatment and prevention of osteoporosis. Through potent
inhibition of bone resorption, specifically impedance of
osteoclast function and recruitment, bisphosphonates have
clinically demonstrated their effectiveness in increasing
bone mineral density and reducing the risk of fractures
at critical load-bearing regions. Despite their widespread
success in osteoporosis management, a new condition of
bisphosphonate-related femur shaft fractures has recently
emerged, in which initially presenting stress fractures may
progress to complete fractures. It is generally recognized that
complete atypical fractures are best treated with medullary
nailing. However, treatment of incomplete atypical femoral
shaft fractures associated with chronic bisphosphonate use
is controversial. We are reviewing an important article
recently published in the Journal of Orthopedic Trauma
regarding the most effective treatment of bisphosphonate
induced incomplete femoral stress fractures.
This study by Egol et. al. retrospectively examined the
clinical course and outcomes of 31 women who sustained
an incomplete femur fracture (43 fractures, 12 bilateral),
following bisphosphonate therapy for a mean duration
of 9.1 years (range, 5-20). Of this cohort, 13 patients had
sustained a complete fracture of the contralateral femur.
Eighteen patients (22 fractures) initially underwent
non-operative treatment, with 16 individuals ultimately
requiring surgery due to refractory pain and progressive
radiographic lucency. Overall, 19 patients (21/43 fractures,
49%) were managed surgically, by intramedullary nailing.
Clinically, pain resolution was observed in 81% (17/21) of
surgically treated fractures compared to 64% (14/22) of
non-operatively treated fractures. Radiographically, 100%
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of fractures (21/21) in the surgical group demonstrated
healing at an average of 7.1 months (range, 1.5-12), while
only 18% of fractures (4/22) in the nonsurgical group
demonstrated union at an average of 11 months (range,
6-24). Additionally, function (Short Musculoskeletal
Function Assessment) post intervention was significantly
superior in the surgical group in comparison to the
nonsurgical group (p=0.0017). The authors recommended
intramedullary nailing for incomplete bisphosphonaterelated femur fractures as superior to non-operative
treatment in reducing pain, healing the stress fracture and
optimizing functional outcome.

Discussion
This study offers a timely contribution to the dialogue
confronting the optimal treatment approaches to incomplete
bisphosphonate-induced atypical femoral fractures.
While surgical intervention involving intramedullary
nailing has been the preferred clinical route for complete
bisphosphonate-related femur fractures, the protocols for
incomplete fractures have been less defined and treatment
guidelines are needed for this group. Recognizing that
prolonged bisphophonate treatment (>5 years) potentially
induces compromised bony microarchitecture and
recognizing the substantial risk of fracture completion, it is
important that orthopaedic surgeons identify and address
incomplete femur fractures based on characteristic clinical
and radiographic profiles. Most revealing of impending
fracture in this series was sharp, localized, prodromal
thigh pain aggravated by weight-bearing, consistent with
radiographic focal, lateral cortical thickening followed by
the development of a linear radiolucency.
Non-operative modalities of this study included
discontinuation of bisphosphonates, limited weightbearing, and individual-based prescription of external
bone stimulators and Teriparatide, similar to previously
published studies and clinical regimens.1,2 These modalities
have a long history of success in the more common stress
fracture attributable to abnormal cyclical load or defined

metabolic bone disease, but the non-operative treatment
of bisphosphonate related incomplete stress fractures was
not nearly as successful. Intramedullary nailing gave
superior results with few new complications. However,
not all factors were evaluated in this study including cost.
Despite the fact that the patients nailed in this series did
well, the literature reports a variety of complications and
cautionary tales. In this series, some of the non-operative
cases did do well and there was no attempt to determine
the factors that predicted successful non-operative
treatment. Medullary nailing is not innocuous3 and not
always completely successful as reported in this series
(4/21 with residual pain) and the literature.4 Therefore, it
remains prudent practice to assess the risk-to-benefit ratio
on an individualized basis when counseling prophylactic
surgical treatment of incomplete bisphosphonate-related
femur fractures, as surgical care is not necessarily always
needed or superior to non-operative treatment. However,
we do agree with the authors’ recommendation that most
incomplete bisphosphonate-related femur shaft fractures
are best treated with intramedullary nailing within a few
weeks of diagnosis.
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